The fecal lactoferrin assay was more sensitive (75%) than methylene blue microscopy (40%) for the detection of leukocytes in Clostnidium dijficile toxin-positive fecal samples. Although limited sensitivity and specificity precludes its use as a laboratory screening test, it may be a more useful initial test in an algorithm for clinically suspected C. dijficile-associated disease.
The definitive diagnosis of colitis caused by Clostridium difficile remains problematic. In the presence of characteristic epidemiologic and clinical features, the most important diagnostic test is the detection of C. difficile toxins A, B, or both in stool samples by a cell culture cytotoxicity assay or enzyme immunoassay (1, 3, 4, 9) . The presence of leukocytes in fecal samples is a nonspecific marker for inflammatory diarrhea, but their presence may be highly suggestive of C. difficile-associated disease (CAD) in the appropriate clinical setting. Fekety and Shah (4) recently proposed an algorithm for the management of antibiotic-associated diarrhea and colitis that emphasized the importance of fecal leukocyte testing in the initial patient evaluation. A potential drawback is that by methylene blue microscopy, fecal leukocytes are detected in only approximately 50% of stool specimens from patients with CAD (2, 5). Guerrant and colleagues (8) recently described a latex agglutination method for the detection of fecal lactoferrin as a marker for fecal leukocytes and found that in a small selected sample, 16 of 17 (95%) patients with high C. difficile cytotoxin titers (.1,000) were also positive by the lactoferrin assay. In contrast, Garner et al. (6) found that fecal lactoferrin testing was only 69% sensitive for detecting CAD in a retrospective analysis of 361 stool samples. Therefore, given the limited experience and conflicting results, the purpose of our study was to compare the fecal lactoferrin assay with methylene blue microscopy for the detection of fecal leukocytes in a large number of stool samples also tested for C. difficile toxin in order to clarify further the potential utility of fecal lactoferrin testing in the initial evaluation of CAD.
A total of 325 stool samples submitted to the laboratory for C. difficile toxin testing were also examined for fecal leukocytes by both methylene blue microscopy and the fecal lactoferrin assay. Of the 325 specimens, 267 were unselected weekday specimens evaluated prospectively over a 2-month period. The remaining 58 specimens consisted of selected toxin-positive and random toxin-negative samples that were previously ex- (10) . Plates were examined after 24 and 48 h for a characteristic cytopathic effect, which was neutralized by antitoxin in a control well. The titer was determined as the reciprocal of the highest dilution exhibiting a 50% cytopathic effect and was interpreted as positive when it was 290. Titers of 290 obtained by the CTA described above were generally clinically significant on the basis of previous observations in our institution (10) .
Sixty-seven of the 325 specimens were cytotoxin positive: 43 by EIA only and 8 by CTA only (of 9 EIA-indeterminate samples) among the prospectively evaluated samples and 16 by both EIA and CTA among the selected samples. The corresponding sensitivity of the lactoferrin assay was 75%, whereas it was 40% for the methylene blue smear ( Table 1 ). The specificity was 46% for the lactoferrin assay and 92% for the methylene blue smear. On the basis of an overall 10% prevalence of C. difficile toxin positivity in our laboratory (unpub-NOTES lished data), the calculated positive and negative predictive values were 16 and 82%, respectively, for the lactoferrin assay and 5 and 87%, respectively, for the methylene blue smear.
In the present study, the fecal lactoferrin latex agglutination assay demonstrated greater sensitivity than methylene blue staining for the detection of fecal leukocytes in stool samples positive for C. difficile toxin. Lactoferrin appears to be relatively stable in refrigerated and frozen stool samples and is a useful marker for fecal leukocytes even when they are morphologically undetectable because of breakdown during transport or storage or destruction by cytotoxic fecal specimens (8) . The optimal timing for examination of stool samples for leukocytes by the methylene blue assay is generally thought to be within several hours of sample collection, which is difficult to do in many busy laboratories. The methylene blue staining of most samples within 12 h in our study is probably representative of the practical limits of performance of the methylene blue assay. In contrast, the stability of fecal lactoferrin in stool samples would allow more feasible batch processing of specimens.
If clinicians use a management algorithm that includes examination for fecal leukocytes in the initial evaluation of patients suspected of having CAD, then the lactoferrin assay would be a more appropriate initial test for determining further workup, such as testing for cytotoxin. However, the overall limited sensitivity and specificity probably preclude its use as a screening test for CAD and emphasize that clinical suspicion best dictates the need for further C. difficile toxin testing by EIA or CTA.
